A B secondary structure label needs to be revised. 
SUPPLEMENTAL EXPERIMENTAL PROCEDURES
Protein preparation ACAP1 BAR-PH (a.a.1-377) was sub-cloned into the plasmid pGEX-6P-1 (GE Healthcare), expressed as GST-tag fusion proteins in Escherichia coli BL21 (DE3) cells.
Cells were grown in Terrific Broth medium at 37°C until the OD at 600 nm reached 1.2~1.5, and then induced at 16°C for 16 hours with 0.2 mM IPTG. Cells were harvested by centrifugation, re-suspended in PBS buffer (140 mM NaCl, 2.7 mM KCl, 10 mMNa 2 HPO4, 1.8 mM KH 2 PO4, pH 7.4) and lysed by sonication. After centrifugation for 30 minutes at 15,000 rpm, the supernatant was collected and incubated with glutathione-Sepharose 4B at 4°C, and then washed using PBS buffer. After cleavage using Precision Protease (GE Healthcare) to remove the GST tag, the eluted proteins were further purified by ion-exchange chromatography using Resource Q column (GE Healthcare) using a flowing buffer (20mM Tris pH 8.5 and 10% glycerol) and a salt gradient reaching 500 mM NaCl. The protein was finally purified by size-exclusion chromatography using Superdex 200 10/300 GL column (GE Healthcare) with a flowing buffer (20mM Tris pH 8.5, 10% glycerol and 150 mM NaCl). Selenomethionine (SeMet) derivative was prepared as described previously (Vanduyne et al., 1993) , and purified as described above for the native protein. Site-directed mutations of select residues were performed by overlap PCR, and mutant proteins were expressed and purified as described above for the native protein.
Size exclusion chromatography with multi-angle light scattering (SEC-MALS)
The SEC-MALS experiment was performed as described previously (Zhai et al., 2011 protein was diluted to a concentration of ~2mg/ml in SEC buffer (20mM Tris, pH8.5, 150mM NaCl). Analytical size-exclusion chromatography was performed at 16˚C using a Shodex Protein 803 KW column (Shoko America) equilibrated with SEC buffer. 50 µl of diluted protein was injected into the column and eluted at a flow rate of 0.5 ml/min. The column effluent was monitored in-line simultaneously with ultraviolet absorption (UV), light scattering (LS) and refractive index (RI) by using three detectors. Detector outputs were digitized and acquired by a computer running ASTRA software (Wyatt Technology).
The resulting three chromatograms were aligned after correcting the inter-detector volume delays between the UV and LS and between the RI and LS detectors. The oligomeric molecular weight of ACAP1 BAR-PH at the eluted peak was calculated using the ASTRA software (Wyatt Technology) as described in our previous study (Li et al., 2010) .
Liposome production and co-sedimentation assay
All lipids were purchased from Avanti Polar lipids. Lipid mixtures, containing 40% phosphatidylcholine (DOPC), 30% phosphatidylethanolamine (DOPE), 20%
phosphatidylserine and 10% of a particular phosphoinositide (as indicated in specific
Figures), were dried under gas nitrogen and then kept under vacuum for at least three hours. Dry lipid mixtures were suspended in 50 mM HEPES, pH7.4, 100 mM NaCl for 30 minutes at 37°C, frozen in liquid nitrogen, and thawed at 37°C for 5 cycles, and extruded through membrane filters of 0.05 um, 0.1 um and 0.2 um for the production of 50 nm, 100 nm and 200 nm diameter of liposomes, respectively. For co-sedimentation assay, the 200 nm liposomes (1 mg/ml) and ACAP1 BAR-PH protein (0.2 mg/ml) were incubated for 60 minutes at room temperature before ultra-centrifugation at 250,000 x g for 15 minutes, and then the supernatants and pellets were subjected to SDS-PAGE analysis.
Reconstitution of recycling vesicles from endosomal membrane
The reconstitution system was similar to that previously described (Li et al., 2012) with some modifications as follows. HeLa cells were incubated with transferrin (Tf) at 37 o C for 2 hours to allow the surface pool of transferrin receptor (TfR) to be labeled with Tf followed by their accumulation in the early endosome. Subsequently, the membrane fraction containing the internalized complexes was isolated and incubated with cytosol at 37 o C for 15 minutes, followed by centrifugation at 15,000 x g for 15 minutes to obtain compartmental membranes in the pellet fraction and vesicular membranes in the supernatant fraction. The degree of vesicle formation was then quantified by tracking the redistribution of Tf from the pellet fraction to the supernatant fraction through western blotting.
Negative-stain electron microscopy
The ACAP1 BAR-PH protein (0.4 mg/ml) was incubated with liposomes (0.5mg/ml) for 60 minutes and then the mixture was applied onto a glow-discharged carbon-coated EM grid and stained with uranyl acetate. The EM grids were examined with a transmission electron microscope (FEI Tecnai20) and the micrographs were recorded with a Gatan UltraScan1000 CCD camera under the nominate magnification of 11,500X.
Cryo-electron tomography
The ACAP1 BAR-PH protein (2 mg/ml) was incubated with 100 nm-diameter liposomes (2 mg/ml) at room temperature for 60minutes. After adding the fiducial markers (Protein A conjugated colloidal gold particles, 10 nm in diameter), a drop (3.5 µl) of the mixture was applied to a 300-mesh GiG holy carbon grid (Jiangsu LifeTrust, China) that was pre-treated in plasma cleaner (PDC-32G, HARRICK PLASMA). The grid was then blotted 2.5 seconds with a blot force 2 at 100% humidity, using FEI Vitrobot (Mark IV), before it was quickly frozen in liquid ethane that was cooled by liquid nitrogen.
The sample was imaged with a FEI Titan Krios cryo-electron microscope that was operated at 300kV and equipped with a Gatan UltraScan4000 CCD camera. Tilting series of imaging were automatically collected using Xplore3D (FEI company). The magnification was set to 40,000X, which corresponds to a pixel size 3.8 Å. The defocus was set to ~6.0 µm. 71 images were collected with the tilt angular increased two degree after each tilt and total tilt angular were varied between -70° to 70°. The total dose for the whole titling series was 120 e -/Å 2 .
Tomographic reconstructions and de-noising were performed using IMOD (Kremer et al., 1996) . The tilting series of images were first coarsely aligned by cross correlation method and then followed with fine alignment based on fiducial markers. The weighed back projection method was then used to reconstruct the volume with the filter parameters cutoff and falloff of 0.5. For further image analysis, we applied nonlinear anisotropic filter to the tomogram, thus enhancing their contrast and SNR. The monomer with its PH domain inserting into the membrane is colored in magenta while another monomer is colored in cyan.
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